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Therefore, the overall risk of cancer can only be estimated by means of
models which extrapolate over time. Likewise, estimates on the induction
of human genetic disorders by radiation are based on limited data from
studies of human populations and therefore rely largely on studies with
laboratory animals. It is expected that the risk estimates derived by the
Committee will be modified as new scientific data and improved methods
for analysis become available.

SUMMARY AND CONCLUSIONS

Of the various types of biomedical effects that may result from irradia-
tion at low doses and low dose rates, alterations of genes and chromosomes
remain the best documented. Recent studies of these alterations in cells of
various types, including human lymphocytes, have extended our knowledge
of the relevant mechanisms and dose-response relationships. In spite of
evidence that the molecular lesions which give rise to somatic and genetic
damage can be repaired to a considerable degree, the new data do not
contradict the hypothesis, at least with respect to cancer induction and
hereditary genetic effects, that the frequency of such effects increases with
low-level radiation as a linear, nonthreshold function of the dose.

Heritable Effects

The effects of radiation on the genes and chromosomes of reproductive
cells are well characterized in the mouse. By extrapolation from mouse to
man, it is estimated that at least 1 Gray (100 rad) of low dose-rate, low LET
radiation is required to double the mutation rate in man. Heritable effects
of radiation have yet to be clearly demonstrated in man, but the absence
of a statistically significant increase in genetically related disease in the
children of atomic bomb survivors, the largest group of irradiated humans
followed in a systematic way, is not inconsistent with the animal data, given
the low mean dose level, < 0.5 gray (Gy), and the limited sample size.
The Committee's estimates of total genetic damage are highly uncertain,
however, as they include no allowance for diseases of complex genetic
origin, which are thought to comprise the largest category of genetically-
related diseases. To enable estimates to be made for the latter category,
further research on the genetic contribution to such diseases is required.

Carcinogenic Effects

Knowledge of the carcinogenic effects of radiation has been signifi-
cantly enhanced by further study of such effects in atomic bomb survivors.